Características clínicas y microbiológicas de la infección pulmonar causada por Streptococcus intermedius
INTRODUCTION
Pleuro-pulmonary infection (PPI) is a common entity which are mainly caused by bacteria. A wide range of microorganisms can cause PPI, although the most common bacteria that are involved in immunocompetent adults in the community adquired setting include Streptococcus pneumoniae, Mycoplasma pneumoniae, viruses and
ABSTRACT
The clinical and microbiological characteristics of pleuro-pulmonary infection (PPI) caused by Streptococcus intermedius is described, including 6 cases in the literature and 9 cases handled at the present centre. Out of the 15 patients, 12 were male; mean age at diagnosis was 62.06 ± 15 years. Twelve had risk factors for S. intermedius infection such as alcoholism in 5 (35.7%) patients, periodontal disease in 3 (24.6%) cases, chronic obstructive pulmonary disease in 3 (24.6%), and diabetes mellitus in 2 (14.2%). Cough was present in 12 (80%) patients and chest pain and dyspnea in 9 (60%). The mean diagnosis interval was 34 days. The diagnosis was obtained from pleural fluid aspirate in 13 (86.6%) cases and from biopsy/tissue samples in 2. The most frequently antimicrobials used for treatment were ceftriaxone + levofloxacin. Ten patients cured with a combination of medical and surgical treatment and 2 patients died as a consequence of infection. The incidence of PPI caused by S. intermedius is increasing in our health area; drainage along with antibiotic therapy is recommended for treatment.
literature identified 29 cases of PPI caused by this pathogen. Fourteen cases were excluded because no individualized data were available [11] . This review therefore comprised 15 patients, including our cases.
General characteristics. Table 1 summarizes the clinical  and microbiologic findings for the 15 patients, and table 2 compiles the features of pleural effusion. There were 12 (80%) men and the mean age of patients was 62.06 ± 15 years (range: 38-89 years). The mean interval from clinical onset to infection diagnosis was 34 days (range: 3 to 150 days). This interval was not reported for one patient [9] .
No risk factors for Streptococcal infection were found in one patient (6.6%) 5. Major risk factors for Streptococcal infection were alcoholism in 5 (33.3%) patients, chronic obstructive pulmonary disease and periodontal disease in 3 (20%) cases each one, and diabetes mellitus in 2 (13.3%). Thirteen (86.6%) patients were smokers and 3 (20%) patients had more than one risk factor for this infection.
Empyema was seen in 7 (46.6%) patients, and both pneumonia and pleural effusion in 2 patients each one (13.3%).
Clinical manifestations.
Cough was reported by 12 (80%) patients, and chest pain and dyspnea by 9 (60%) patients each one. Finally, fever was recorded in 8 (53.3%) patients. Five patients (33.3%) had two symptoms, while 10 (66.6%) had three or more symptoms.
Microbiology and laboratory findings. At the diagnosis of PPI, data on C-reactive protein (CRP) level were not reported in 6 (40%) patients and data on white blood cell (WBC) were not reported in only 2 (13.3%). The mean CRP level was 208.6 mg/L (range: 33.6-480), and the mean WBC level was 21,418/ mm3 (range: 3,130-40,000).
Regarding data on pleural fluid, protein level was elevated in all patients tested, except for one patient (case 10); the mean protein level was 4 g/dL (range: 1.7-5.2). LDH level was also elevated in all patients tested (n=11), being the mean LDH level 2777 g/dL (range 571-6280). Finally, the mean white cell count level was 89,484 mm3 (range 370-466,000).
S. intermedius was diagnosed by culture of pleural fluid (PF) aspirate in 13 (86.6%) cases, and culture of biopsy or tissue samples in 2 (13.3%).
Susceptibility tests for S. intermedius were reported in 12 (80%) isolates (table 3). Antimicrobial susceptibility was completely performed in cases 7 to 15. In these 9 cases, 100% of isolates were susceptible to cefotaxime, levofloxacin, linezolid, vancomycin and daptomycin, and 45.5% of isolates were resistant to both clindamycin and erythromycin. Only one strain of S. intermedius was intermediate to penicillin (case 7; MIC 1 mg/L). In case 4, susceptibility to levofloxacin was reported, and in cases 5 and 6 susceptibility to penicillin was also reported.
Antimicrobial and surgical treatment. Fourteen (93.3%) patients underwent antibiotic treatment, with a single drug in 2 cases (14.2%), with two drugs in 8 cases (57.1%) and Chlamydophila pneumoniae [1] . In elderly patients and in those with other underlying diseases Haemophilus influenzae, Legionella pneumophila and Moraxella catarrhalis may be also causes of PPIs [1] . Streptococcus milleri group is mainly associated with abscesses and supurated infections and is an uncommon cause of PPI. This group is currently known as Streptococcus anginosus group (SAG), term suggested by Kawamura et al. [2] , and includes S. anginosus, S. constellatus, and S. intermedius. Of them, S. constellatus is generally isolated from samples of respiratory tract. However, S. intermedius is mainly involved with both liver and cerebral abscesses [3, 4] . Until now, only few cases of PPI due to S. intermedius have been reported in the medical literature [5] [6] [7] [8] [9] [10] . Another study shows 14 patients with PI due to S. intermedius in a period of 10 years [11] .
In the last 3 years, we have diagnosed in our laboratory 9 cases of PPI caused by S. intermedius. Due to its rarity, the literature has provided only limited guidance on the characteristics of patients with this condition, so a review was performed on diagnostic and therapeutic approaches to this entity.
METHODS
We describe 15 patients with PPI due to S. intermedius. Using the key words "Streptococcus intermedius pleural infection" and "Streptococcus intermedius pulmonary infection" we searched MEDLINE (National Library of Medicine, Bethesda, MD), Web of Science, CINAHL, and Cochrane systematic review databases for case reports of this condition. We also checked the references cited in the papers for additional case reports published before 1966.
We traced 6 cases caused by S. intermedius and described in sufficient detail. These cases, along with our 9 patients, are the basis of the present report. Data on age and sex, risk factors or underlying diseases, time until diagnosis, clinical manifestations, radiological and laboratory findings, microbiologic diagnosis, treatment, outcome and follow-up were recorded over a period of two years (June 2015-June 2017).
In the microbiology laboratory the pleural fluid was processed as follows: after centrifugation, the sample was inoculated in blood agar (either aerobic or anaerobic) (BD Columbia Agar 5% Sheepblood®, Becton Dickinson), chocolate agar (BD Choco Agar, Becton Dickinson) and thioglycolate broth (BDTM Fluid Thioglycollate Medium, Becton Dickinson). All media were incubated at 37º C. A mass spectrometry method (Bruker Biotyper, Billerica, MA) was employed to identify the strain. All cases of S. intermedius infection in our laboratory were obtained in pure culture
RESULTS
The first case of PPI due to S. intermedius here reviewed was published by Roy et al. in 1991 [5] . A review of the medical 
DISCUSSION
SAG is part of the normal biota of the oropharyngeal, urogenital, and gastrointestinal tracts [12] . These microorganisms are strongly associated with abscess formation in the brain, peritoneal cavity, and oropharynx [13] , although S. intermedius and S. constellatus are generally more frequently associated with abscess formation than S. anginosus [14] . Moreover, it is well known that S. anginosus is frequently found in specimens from the urogenital or gastrointestinal tracts and S. constellatus can be found in infections of the respiratory tract or blood, as well as S. intermedius is most often identified in abscesses of the brain or liver [15] .
PPI caused by S. intermedius is an uncommon event. Only few case reports with this condition have been published until now [5] [6] [7] [8] [9] [10] , and other report found some cases of this infection in a period of 10 years [11] . However, in our hospital we were able to trace 9 cases of PPI caused by this microorganism in the last 3 years, showing an increase of incidence of this infection in our health area. The main cause of this increase is unknown, but the use of new diagnostic tools such as MALDI-TOF techniques may be related to a better identification.
Risk factors for S. intermedius infection, including periodontal disease, diabetes mellitus, alcoholism and COPD [16] were recorded in 14 patients and may play an important role in the development of these infections. Moreover, 13 patients were smokers and, although the smoker status is not strictly a risk factor for this infection, this condition may lead to produce COPD in the future and to contribute to the infection. Once S. intermedius have entered the body, their pathogenicity has been attributed to their trend to form abscesses and suppurated infections [13, 15] .
Several mechanisms for S. intermedius infections have been suggested; among others, aspiration of oral secretions is of particular importance especially in elderly patients. more than two in 3 (21.4%). Ceftriaxone plus levofloxacin was the antimicrobial regimen most used (5/35.7%).
Drainage of PF was performed in all patients, 9 of whom (60%) underwent only this procedure. Thoracotomy plus decortication was undertaken in 2 (13.3%) patients and pleurectomy in another 2 cases. Debridement was undergone only in one (6.6%) patient.
Outcome. The final outcome was not reported in one patient, and a favourable outcome was recorded in 12 (80%) patients after antibiotic plus surgical treatment. Two patients (13.3%) died. The follow-up was reported in 6 (40%) patients, Mautner [7] 6. [17] . If allergy or resistance to β-lactam agents may be demonstrated, vancomycin is an appropriate alternative to treatment. Overall, fluoroquinolones are susceptible to SAG although MICs are high, but these microorganisms tend to develop resistance quickly and seems to be not appropriate for empirical treatment [18] . Most strains of the SAG are resistant to aminoglycosides and macrolide resistance appears to be increasing [17, 19] . In the present study, 100% of susceptibility was obtained for cefotaxime, levofloxacin, linezolid, vancomycin and daptomycin, whereas only 55% of susceptibility was found for erythromycin and clindamycin.
Only one isolate was intermediate to penicillin. Overall, susceptibility to several antibiotics is shown and antibiotic resistance in S. intermedius may be initially not considered a problem, although monitoring through susceptibility testing is advisable.
In the majority of cases, the diagnosis was carried out by culture of PF. In fact, drainage of pleural effusion was performed in all patients; other surgical procedures were pleurectomy, thoracotomy, decortication, and debridement.
The outcome was generally favourable and cure was documented in 10 patients. Two patients improved of the disease and in two cases the treatment fails and finally died as a consequence of the infection.
PPIs caused by S. intermedius are uncommon infections with few cases published in the medical literature. These infections tend to occur in males, smokers and with different risk factors such as periodontal diseases, alcoholism and COPD. The diagnosis may be suspected by elevation of CRP and WBC and must be confirmed microbiologically, taking samples of pleural fluid and/or lung tissue. Antimicrobial susceptibility testing of Streptococcus strains is also highly recommended. The association of antimicrobial drugs with drainage of pleural effusion is recommended to eradicate the infection.
Regarding to this fact, it has been reported that S. intermedius infection tend to be more frequently produced in older patients. However, the mean age of S. intermedius infection in this series was 62 years and 7 patients here included were in their fifties or less, indicating the involvement of other factors in triggering the infection. On the other hand, S. intermedius tended to be more frequently detected in male patients [16] ; in the present manuscript 12 from 15 patients were male. The reasons for the gender differences remain unclear, and further studies will be necessary to elucidate it.
According to our results, cough, chest pain and dyspnea are the main symptoms of PPI due to S. intermedius. Moreover, the onset of symptoms and development of the disease is generally rapid. Based on data for 14 patients, the mean time between onset of symptoms and PPI diagnosis was 34 days.
CRP level has a good sensitivity but it is limited by it poor specificity. Out of 9 patients in the present series for whom CRP studies were requested, all cases had CRP > 30 mg/L, which might suggest the presence of infection. In the majority of cases, the CRP level was elevated with a mean value of 208 mg/L. Also, the number of WBC was also elevated in almost all cases with a mean value of 21,400 cells/mm3.
Characteristics of PF were also analyzed. In patients in whom proteins, LDH and WCC levels were reported, in almost all of them the levels of these markers were increased (see table 2 ). The mean values of proteins, LDH and WCC were 4 mg/dL, 2777 IU/L and 89,484 cells/mm3 respectively. In the same way, the glucose levels were diminished, except in two cases (case 6 and 15) and the mean value was 21.25 mg/dL. Treatment of infections due to S. intermedius should be guided by susceptibility studies although some clinical laboratories do not routinely perform antimicrobial susceptibility testing for these pathogens. S. intermedius as well as other members of the SAG are generally susceptible to β-lactam agents. The treatment of choice for these infections has not yet been established but ceftriaxone seems to be the preferred antimicrobial used due to both an excellent activity Vancomycin 100
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